Resistance of ovarian carcinoma cells to docetaxel is XIAP dependent and reversible by phenoxodiol.
Although several pathways have been proposed to explain chemoresistance, all lead to some specific defect in the mechanism of apoptosis. The objective of this study was to characterize the molecular mechanisms of drug resistance to docetaxel in epithelial ovarian cancer cells (EOC) and the use of phenoxodiol as a chemosensitizer. Four established and 12 primary cultures of ovarian carcinoma cell lines (EOC) were treated with docetaxel (5-500 ng/ml) for 24 and/or 48 h. In all the studied cell lines, the best response was seen using 500 ng/ml of docetaxel. Sensitive cell lines were identified as those with IC50 < 100 ng/ml for 48 h while resistant cell lines were identified as those with IC50 > 100 ng/ml. The morphological features of apoptosis and the activation of caspases were seen only in the sensitive cell lines determined by Hoechst staining and Caspase Glo assay. Although X-linked inhibitor of apoptosis protein (XIAP) was expressed in all EOC cells, it was only inactivated in chemosensitive cells. We confirmed the role of XIAP in docetaxel resistance by downregulation of XIAP expression using RNA interference (RNAi) as well as by pretreatment with phenoxodiol. Our results indicate that 1) docetaxel induces its cytotoxic effect through the activation of apoptosis; 2) caspase activation relies on the removal of XIAP; and 3) phenoxodiol restores sensitivity in docetaxel-resistant EOC cells. We demonstrate that phenoxodiol, by interfering with XIAP activity, functions as a chemosensitizer to docetaxel and could provide a more effective treatment for refractory ovarian cancer.